Message

From: Pranav Patel [/O=THERANOS ORGANIZATION/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=PRANAV PATEL268]

Sent: 12/11/2013 1:25:14 AM

To: Mark Pandori [mpandori@theranos.com]

Subject: TNAA LDT validation reports

Hi Mark,

As promised yesterday, attached are the TNAA reports.

Please let me have your feedback.

Thanks

Pranav
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Bordetella parapertussis

1) PURPOSE

This report includes reIevant information about the target

2) BACKGROUND
Bordetella parapertussis, like its closely ssis, is a betabacterium (order
A : infect humans and sheep, and is
B. parapertussis has less severe

found in B. pertussis.
is very rarely observedr

s, respectively.

S PERFORMARNCE DATA

Theranos d loped a Theranos Nucleic Acid Amplification (TNAA) assay specific for Bordetella
parapertussis. The Nucleic Acid Amplification reactions contained 1x Nucleic Acid Amplification buffer
(20 mM Tris Acetate, pH 7.9, 50 mM Potassium Acetate, 10 mM Magnesium Acetate and 1mM DTT),
0.08% Tween, 0.8 M betaine, 1.4 mM dNTPs, 2 uM Syto59, 0.8 uM RLX2263 primer and 0.8 uM RLX2264
primer, 20 units Bst polymerase, and template at the noted concentration. The reactions were run at
562C for 60 minutes. Summarized data will follow below while detailed experimental data can be found
in the appendix.

Primer sequences are:
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Bordetella parapertussis RLX2263 CGCGCWAA-AGTATFCC
 RLX2264 TAAGCGCGCGAC

4} LIMIT OF DETECTION

target empirically. A set of experiments, re;ﬁ%aged over fo

replicates each of three target dilutions (LoD, 10X oD, &
primers for amplification. These data 'Wg_re

shown below. The 37.2 m u
performed six times. Reactions
in eight replicates

~.Samples NumPositive Total Percengwé
180,155 CFU/m| 48 48 T
. 18,015 CFU/ml 48 48 100
1,802 CFU/ml 5 48 94
NTC 0 48

51 REPRODUCIBILITY/PRECISION

The purpose of this experiment is to determine the precision of the assay, percent positive and
negative at three detection limits: high-negative (0.1X LOD=180 CFU/ml), low-positive (LOD=1,802
CFU/ml), and high-positive (3X LOD=5,405 CFU/ml). The assay was performed six times. Reactions with
and without template (NTCs or Non-templated Controls) were run in eight replicates each.
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Precision LOD Samples
3X LOD 5,405 CFU/ml.
1X LOD Lg02CFU/ml 42
0.1X LOD 180 CFU/ml :
NTC

6) CARRYOVER

The purpose of this experiment is to d
adjacent to negative reactions. Th ‘nticlei
180,155 CFU/ml), low-positive (1X LOD=
arrayed in alternating rows of eight replicates'e
rows of low-positive reactions, a i
of positive samples to negatiy ”

+

I

T |n mlofn

| III

Carryover samples Ng_g\Positive Total Percent
1,802 CFU/ml 16 94
180,155 CFU/mi 16 100
NTC 48 0
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strains.

All exclusive Bordetella strains were test
reactions and eight negative NTC replicates.

NumPositive

6

6

6

6

6

6

0 12 0

»  Exclusivity Samples NumPositive Total Percent
B avium (10%6cp/ml) = 0 8 0
B. bronchiseptica (10"6 cp/ml) 0 8 0
B. holmesii (1026 cp/ml) 1 8 12
B. parapertussis (1026 cp/ml) 8 8 100
B. pertussis (1026 cp/ml) 0 8 0
NTC 0 8 0
Theranos Confidential Page { PAGE } of { NUMPAGES }

Any retransmissions, reproductions, dissemination or other use of these materials by persons or entities other than the intended recipient is
prohibited. This document supersedes all earlier or previous documents unless approved in writing.

Trial Exh. 20461 Page 008

Confidential THPFMO0004113645



Document Number: TNAA_Val 011

Revision: Final

Effective Date: Nov. 27, 2013

present

Cross-reactivity Samples : : nPositive Percent
Adenovirus 4 (1076 cp/ml) 0 8 0
B. parapertussis (1045 cp/r ) W4 4 100
B. pertussis (1078 cp/ml) 0 8 0
C. albicans (10"6. cp/m 0 8 0
| E. coli (1078 cp/ml) 1 8 12
Flu A/HlNl..( 1018. cp/m. 0 8 0
0 g 0
0 L
0 8 0
0 4 0
0 8 0
“auréus M 0 8 0
' S Byoscues (10"7 cp/ml) 0 8 0
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9)

The specificity of the assay was tested against a panel
potential contaminants in Bordetella parapertussis samples and wi
though the sample preparation protocol.

Bordetella parapertussis at clinically relevant loads. Th
tested and the results obtained. All organlsmvs combln

These organisms~m

2
e:rtnu's,sus (10’\8 cp/ml) 2
s (1076 cp/ml) 2
sis + Excoli (10°8 cp/ml) 2 2 100
. B. parapertUSSIs + Flu A/HlNl novel (1078 cp/ml) 2 2 100
B. F u; B/Mass/3/66 (1078 cp/ml) 2 2 100
B. parapertusms + thNA (200ng/ml) 2 2 100
B. parapertu55|s +IDTE 2 2 100
B. parapertussis + K. pneumoniae (1046 cp/ml) 2 2 100
B. parapertussis + P. aeruginosa (10°7 cp/ml) 2 2 100
B. parapertussis + S. aureus MSSA (1027 cp/ml) 2 2 100
NTC 0 2 0

Theranos Confidential

Page { PAGE } of { NUMPAGES }

Any retransmissions, reproductions, dissemination or other use of these materials by persons or entities other than the intended recipient is
prohibited. This document supersedes all earlier or previous documents unless approved in writing.

Confidential

Trial Exh. 20461 Page 010

THPFMO0004113647



Document Number: TNAA_Val 011

Revision: Final

Effective Date: Nov. 27, 2013

10} INTERFERING SUBSTANCES P

The following interfering substances have been evaluated to
performance of the TNAA assay. The interfering substances™w -

ertussis
sample prep at both 10% and 0.1% of the total reaction by volum ’

Interfering Substances: Endogenous and Exogepqﬁg :

Endogenous Exogeﬁous -
Human blood L. CBactrobannasal
Mucin Flonase

Human genomic DNA S, e . Nasonex
Astelin
_.Anefrin Nasal Spray
Neosynphrine

ZiCam Allergy Relief nasal ge

UTM

11)

MEPARISON ON CLINICAL SAMPLES
The pur :

s-study is to estimate the sensitivity and specificity of the TNAA assay using qPCR
predicate method).

as the comparatol

The following clinical samples were tested: 59 positive samples and 100 negative samples obtained
from Fostering Tech Medical. Both pharyngeal exudate and nasal swab samples were taken from a
range of individuals of both sexes and various ages. Nine of the 100 negative clinical samples were
found to be positive when tested by the predicate method (qPCR). However, all of these samples were
quantified to be below the B. parapertussis assay’s Limit of Detection of 1,802 CFU/ml.
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3 - .
catinn Renart
\t\?%ST\ §

Clinical Positive Clinical Positive -Clinical Negative
(qPCR) (TNAA) “ (TNAA)
NumPositive 59 59 0
Total 59 59 100
Percent 100 10 0
12} FINAL RECOMMENDATIONS

The assay for Bordetella parapertuss:s ,W
inclusivity, exclusivity, cross-reactivity, specificity.”
negative clinical samples were tested™ah¢
parapertussis assay specifically and rehably de_ Cts Bordetelld parapertuss:s The assay limit of detection
is 1,802 CFU/ml with a recommended assay du'ra.,,

8 minutes as determined by ROC analysis.
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13} APPENDIX
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Carryover Bordetella parapertussis cutoff= 37.2
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Inclusivity Bordetella parapertussis cutoff= 37.2
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Exclusivity Bordetella parapertussis cutoff= 37.2
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Specificity 1 Bordetella parapertussis cutoff= 37.2

Detaction Time {(min)
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Ha parapertussis TRAA Validation

Detection Tims {min)
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ssis TRIAA Validation B

100 cp/ul

1000 cp/ul 100"
5ng hgDNA =
3
0
5 .
- 0
5 .
2 0
0 2 0
S ; 5
0 2 .
0
0 .....
........ 0
0 ............................
0 2
0 2
Neg 017 0 2 0
Nepols @ 0 : 0
Neg 019 0 2 0
Neg 020 0 2 0
Neg 021 0 2 0
Neg 022 0 2 2
Neg 023 0. 2 0
Neg 024 o 2 0
Neg025 0 2 0
Neg 026 0 2 0
Neg 027 0 2 0
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Bordetella pertussis

1) PURPOSE

This report includes relevant information about the target organism, a detailed description of
the primers and selected targets designed for the detection of this organism, a summary of the
validation assay performance, and recommendations for future assay execution.

2) BACKGROUND

Bordetella pertussis is a Gram-negative, aerobic coccobacillus of the genus Bordetella, and the
causative agent of pertussis or whooping cough. It is anf\obligate human pathogen and infects the host
by colonizing lung epithelial cells. The bacterium contains a surface protein, filamentous hemagglutinin,
which binds to the lactose-containing moities found on cilia of epithelial cells. Once anchored, the
bacterium produces tracheal cytotoxin which'stops the cilia’s ability to beat and thus prevents debris
clearance from the lungs. The body responds by sending the host into a coughing fit, expelling bacteria
into the air, which are free to infect other hosts.

Pertussis (or whooping cough) is an infection of the respiratory system characterized by a
“whooping” sound when the person breathes in, although only 50% of patients display the classic sound
as they attempt to draw breath over a partially closed glottis. In the US, whooping cough killed between
10,000 and 20,000 people per year before a vaccine was available. Vaccination has transformed this;
between 1985 and 1988, fewer than 100 children died from pertussis. The dropping rates of vaccination
are reversing these trends.

The target gene is the transposon /S481. According to Parkhill et al. (Nature Genetics, 2003), this
element is present in 238 copies in the reference B. pertussis strain Tohama |, but not present in B.
parapertussis or B. bronchiseptica. However, some B. bronchiseptica isolates appear to contain the
element (e.g. EF043395) — see Register and Sanden 2006 (Journal of Clinical Microbiology). Since B.
bronchiseptica is almost never observed in humans and /5481 has yet to be found in B. parapertussis,
the target still seems like a sound choice. It is important that the assay not cross amplify B.
parapertussis, which has less severe symptoms and different reporting requirements. /5481 has a GC
content of 65%.
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3) SUMMARY OF PERFORMANCE DATA

Theranos developed a Theranos Nucleic Acid Amplification (TNAA) assay specific for Bordetella
pertussis. The Nucleic Acid Amplification reactions contained 1x Nucleic Acid Amplification buffer (20
mM Tris Acetate, pH 7.9, 50 mM Potassium Acetate, 10 mM Magnesium Acetate and 1mM DTT), 0.08%
Tween, 0.8 M betaine, 1.4 mM dNTPs, 2 uM Syto59, 0.8 uM RLX1512 primer and 0.8 uM RLX1513
primer, 20 units Bst polymerase, and template at the noted concentration. The reactions were run at
562C for 60 minutes. Summarized data will follow below while detailed experimental data can be found
in the appendix. Primer sequences are:

Bordetella pertussis ~ RLX 1512 TTCATGGCCTACCAGAACTCCCA
RLX 1513 &  GCCATGAACAGTTGTAGTGGTGTA

4) LIMIT OF DETECTION

The purpose of this study is to determine the limit of detection (LOD) for the Theranos TNAA assay.
The LODgs is the bacterial titer at which >95% of known positive samples test positive using the TNAA
assay. Statistically justified cut-off times for making positive/negative calls were determined for each
target empirically. A set of experiments, repeated over four days, were conducted that included eight
replicates each of three target dilutions (LoD, 10X LoD, and 100X LoD), as well as eight NTCs, using the
target primers for amplification. These data were then processed using a receiver-operator character
(ROC) analysis, and the best threshold detection time for distinguishing positives and negatives
determined using the Youden test statistic as implemented by the R package, pROC.

The assay reliably detected 228 CFU/ml of Bordetella pertussis in about 29.5 minutes, as shown
below. The 29.5 minute assay cut-off time was determined by ROC analysis. The assay was performed
eight times. Reactions with and without template (NTCs or Non-Templated Controls) were run in eight
replicates each.
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10X LOD 2,283 CF

5) REPRODUCIBILITY/PRECISION

The purpose of this experiment is to determine the precision of the assay, percent positive and
negative at three detection limits: high-negative (0.1X LOD=23 CFU/ml), low-positive (LOD=228 CFU/ml),
and high-positive (3X LOD=685 CFU/mi). The assay was performed eight times. Reactions with and
without template (NTCs or Non-templated Controls) were run in eight replicates each.

Precision LOD | Sample NumPositive
\ 685 CFU/m 64
228 CFU/ml 64
______________________________ 23 CFU/ml 61
NTC 1

6) CARRYOVER

The purpose of this experiment is to determine the potential for carryover of positive samples
adjacent to negative reactions. The nucleic acid template is prepared from high-positive (100X LOD =
22,829 CFU/ml), low-positive (1X LOD=228 CFU/ml), and non-templated controls (NTCs) which are
arrayed in alternating rows of eight replicates each. There are two rows of high-positive reactions, two
rows of low-positive reactions, and six rows of NTCs. The assay was performed once, with no carryover

of positive samples to negative reactions.
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7) INCLUSIVITY/EXCLUSIVITY

The assay for Bordetella pertussis was tested to validate inclusivity and exclusivity. Various strains of
Bordetella pertussis were tested to verify inclusive assay performance. The assay was also tested
against different species of Bordetella to verify exclusivity between close relatives.

This assay does detect Bordetella holmesii. A separate assay was developed for B. holmesii and was
verified not to cross-react with B. pertussis.

All inclusive strains of B. pertussis were tested in eight replicates each, while NTCs were tested in
eight replicates. The TNAA method successfully detected all inclusive B. pertussis strains as well as B.
holmesii.
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All exclusive Bordetella strains were tested in eight replicates each, with eight positive replicate
reactions for B. pertussis and eight negative NTC replicates. The TNAA method excluded all closely
related Bordetella strains with the exception of B. holmesii.

The following tables summarize the inclusivity and exclusivity pathogens to be evaluated for the
Bordetella pertussis assay.

Inclusivity Samples NumPositive Total Percent

|  Bordetella holmesii (10’\7 cp/ml)
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8) CROSS-REACTIVITY

The cross-reactivity of the assay was tested against a panel of organisms which may also be present
in collected Bordetella pertussis clinical samples. These organisms must be tested to ascertain that no
false positives will be due to contamination from the off-target genomic material at clinically relevant
viral or bacterial loads. The table below summarizes the genomic material tested and the results
obtained. All potentially cross-reactive organisms and the positive control were tested in replicates of
eight, while NTCs were tested in replicates of four. The TNAA assay was verified to not cross-react with
any non-target organisms, with the exception of C. albicans and hgDNA. However, this cross-reactivity
was not found to be significant.

Cross-reactivity Samples | NumPositive Total 1 Percent

”“"“”“‘“”"“"“W”“Wuu

E_jthNA (200ng/ml)
_‘_lnfluenza A/WS/33 (H1N1) (10’\8 cp/ml)

__§@_Pilqc_occus aureus Q/_I_S_Sé_(DmecA) (1028 cp/ml) |

Streptococcus pyogenes (1078 cp/ml) l

i

9) SPECIFICITY

The specificity of the assay was tested against a panel of organisms which may be present as
potential contaminants in Bordetella pertussis samples and whose genomic material may be carried
though the sample preparation protocol. These organisms must be tested to verify that assay
performance is not significantly impacted by the presence of off-target genomic material combined
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with Bordetella pertussis at clinically relevant loads. The table below summarizes the genomic
material tested and the results obtained. All organisms combined with B. pertussis were tested in
replicates of two. The positive control and NTCs were also tested in two replicates.

The results below show that the assay is specific to Bordetella pertussis and spiking in other
organism species that may be found in the same sample type does not affect assay performance.
The assay tested B. pertussis target at 10X LOD (2,283 CFU/ml) combined with the off-target
organism. The off-target nucleic acid concentration reflects expected median viral/bacterial loads
in clinical specimens.

L Specmcuty Samples NumPositive | Total J Percent

B. pertussis + Pseudomonas aeruginosa | (10’\7 cp/ml)

| B. pertussis + Staphylococcus aureus MSSA (DmecA) (10’\7 cp/ml)

NTC

10) INTERFERING SUBSTANCES
The following interfering substances have been evaluated to have no significant effect on the
performance of the TNAA assay. The interfering substances were added to Bordetella pertussis sample

prep at both 10% and 0.1% of the total reaction by volume.
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Interfermg Substances Endogenous and Exo enous

Nasonex

Astelm -

11) METHOD COMPARISON ON CLINICAL SAMPLES

The purpose of this study is to estimate the sensitivity and specificity of the TNAA assay using gPCR

as the comparator (predicate method).

The following clinical samples were tested: 54 positive samples and 100 negative samples obtained

from Fostering Tech Medical. Sample types obtained were pharyngeal exudate and nasal swabs which

were taken from a range of individuals of both sexes and various ages.

TNAA vs gPCR Contingency Table

Positive _ﬂ-
-ﬂ_-

TNAA
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95% Confidence

Percent Int_erval
Estimated Sensitivity | 1 100%
Estimated Specificity 100% 96% 100%
Based on a Prevalence of 35%

Positive Predictive Value _ 100%

Negative Predictive Value 100%

12) FINAL RECOMMENDATIONS <

The assay for Bordetella pertussis was found to meet all criteria for precision, carryover, inclusivity,
exclusivity, cross-reactivity, specificity, and resistance to interfering substances. Positive and negative
clinical samples were tested and compared to a predicate method. The Bordetella pertussis assay
specifically and reliably detects Bordetella pertussis. The assay limit of detection is 228 CFU/ml with a
recommended assay duration of 30 minutes as determined by ROC analysis.
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13) APPENDIX
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LOD Bordetella pertussis cutoff= 29.5
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Precision Bordetella pertussis cutoff= 29.5
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Carryover Bordetella pertussis cutoff= 29.5
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Inclusivity Bordetella pertussis cutoff= 29.5
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o i i i ( i i o
£ £ £ E £ £ £ E E
=3 =4 =% =3 & a. a a. Z
3 ) 5 & 3 & 3 o
o © © © © © © @ @
«@ <« < < < < < <« kS 4
) & & = =] & = & & .
- - - - - - - - -
A ! = = — — = = bl
@ - . e > — o = e -
= = ] &
@ e &N < ® N @ e & @
i o i} ! O il
i = o i~ ©, 5 9 =2 £
< < ~ © 73 = s s &®
=4 = 2, -z - o z &
1) . N @ © = = o} 5
@ & © I > i Iy @« ©
& a o = o 8 @2 & =
ol 5 a @ @ - @ = @
2 £ 9 2 & o = 8 ¢ %
§ & : ¢ = T 3 £ & ¢
- @ @ > @ o @ 2 @ =
ke 2 g = 3 = T 3 g
o @ - ] - &3 51 o @ =
= ] & = z h = -] @
& k] @ @ < [} p =4 =
(") S e e o0 @ Y [
S 2 2 T @ ° a 5
@ « E @ 2 S © kel
s @ @ 2 b &
& I = [
& = a 0
433 @ 15
) @ 5
. &
= @
©
B
@
2
o
o

Sample

Theranos Confidential Page 17 of 26

Any retransmissions, reproductions, dissemination or other use of these materials by persons or entities other than the intended recipient is prohibited.
This document supersedes all earlier or previous documents unless approved in writing.

Trial Exh. 20461 Page 043

Confidential THPFMO0004113680



Document Number: TNAA_Val_002

theranes

Revision: Final

Effective Date: Dec. 9, 2013

Bordetella pertussis TNAA Validation Report

Exclusivity Bordetella pertussis cutoff= 29.5
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Specificity Bordetella pertussis cutoff= 29.5
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Clinical Bordetella pertussis cutoff= 29.5
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H5N1 Influenza A

1) PURPOSE

This report includes relevant information about the target

the valid'étion

2} BACKGROUND

Influenza viruses contain a smgle strande

typically a dead nd zgonotic infection (i.e. limited to no person-to-person transmlssmn), the symptoms
are quite severeand infected patients in hospitals have a high mortality rate. Most infected patients
have had contact with dead or diseased birds, often from poultry markets. The HPAIs observed in
humans are H5N1, H7N3, H7N9, and H9N2.

Although rare, H5N1 Avian Influenza A periodically infects humans and can be quite deadly. Of the
more than 600 cases reported to the WHO since 2003, about 60% were fatal. The virus has a large
reservoir of diversity in birds and is not transmitted person-to-person. Therefore, unlike human
influenza viruses, the predominant H5N1 infecting people each year is different and not derived from
one seen the previous year. According to the CDC, Indonesia, Vietnam and Egypt have reported the
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between H1N1 seasonal strains and novel HIN1 (swine fl
in 2009.

The assay described in this report focuses
the H5 type of HA is only observed |nvvhumans
as the nucleotide target for detection. P 3
variable across the 600 bp target in HPAI' :
41%.

RLX1530 AAGGTCAATCAAACTGAGTGTTCAT
RLX1531 TTGACCTTCAGACAAAGAATCCAC

4} LIMIT OF DETECTION
The purpose of this study is to determine the limit of detection (LOD) for the Theranos TNAA assay.

The LODys is the viral titer at which >95% of known positive samples test positive using the TNAA assay.
Statistically justified cut-off times for making positive/negative calls were determined for each target
empirically. A set of experiments, repeated over four days, were conducted that included eight
replicates each of three target dilutions (LoD, 10X LoD, and 100X LoD), as well as 8 NTCs, using the target
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“determined

1 ﬂf\ 000 rp/m'

LOD Samples Pos| O
100X LOD 10,000,000 cp/ml 48 48 100
10X LOD 1,000,000 épjml - 48 100
1X LOD 48 100

Samples NumpPositive Percent
- 3XLOD 300,000 cp/ml 48 48 100
1XL0D 100,000 cp/ml 47 48 98
0.1X LOD 10,000 cp/ml 27 48 56
NTC 0 48 0

cter (ROC)
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ve 'samples
_ (100X LOD =
Is (NTCs). which are arrayed in

o] gh-bosmve

+ [
¥

A L +
B B B
c B B
e
F . 8 B
B B
. e .
Carryover Samples NumPositive Percent
10,000,000 cp/ml 16 16 100
100,000 cp/ml 16 16 100
NIC . 48 0
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73 OINCLUSIVITY/EXCLUSIVITY e

The assay for H5N1 Influenza A was tested to validate mclusmty and

“strains of

: Inclusivity Samples . »-»-».,,Nq}n}ﬁasitive Total Percent

Flu A/Egypt/HSNl( 0"5 cp/ml) 8 8 100

o8 8 100

8 8 10
......... 0 4 0

NumPositive Total Percent

0 8 g
ey 0 8 0
" Flu A/FM/HlNl( 078 cp/ml) 0 4 0
Flu...,A/-..H IN1 novel (1078 cp/ml) 0 8 0
Flu A/Hong Kong/H9N2 (1028 cp/ml) 0 8 0
Flu A/Victoria/H3N2 (10A8 cp/ml) 0 8 0
Flu B/Malaysia (1078 cp/ml) 0 8 0
Flu B/Russia/69 (1078 cp/mi) 0 8 0
NTC 0 4 0
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non-target organisms.

Cross-reactivity Samples
Adenovirus (1026 cp/ml)
B. pertussis (10”8 cp/ml)
C. albicans (1076 cp/ml)
E. coli (10”8 cp/ml) ...
FIu A/WS/33 (H1N1) (10"8 cp/ml)

oooooaboooo.h-goooooooooomg.

o fol = ol o TSN " B8 ol Io = [o%

. S pyogenesuu 7 cp/mi)
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The specificity of the assay was tested against a panel .
potential contaminants in H5N1 Influenza A samples and whos
though the sample preparation protocol. These organisms m

: "E)erformance. The assay tested H5N1
et organism. The off-target nucleic acid

NumpPositive Total

[y
%]
[EEY
[«)]

/1 (10"6 cp/ml)
NI{10: pfmi) + PIV3 (1076 cp/ml)

1 (10"5 cp/ml) + RSV (106 cp/ml)
"~ HSNT(1076 cp/ml) + HMPV (1076 cp/ml)
H5N1 (10"6 cp/ml) + PIV1 (1076 cp/ml)
H5N T (__10.{‘6 ¢p/ml) + PIV3 (1046 cp/ml)
H5N1 (1076 cp/ml) + RSV (1076 cp/ml)
HSN1 (1077 cp/ml) + HMPV (1076 cp/ml)
H5N1 (1077 cp/ml) + PIV1 (1076 cp/ml)
H5N1 (1027 cp/ml) + PIV3 (1076 cp/ml)

H5N1 (1027 cp/ml) + RSV (1026 cp/ml)

O O O bbb bbb bibhibh b bdibhil

BB R DA B bbb IS IS

IDTE + HMPV (1046 cp/ml) 0
IDTE + PIV1 (1076 cp/ml) . 0
IDTE + PIV3 (1076 cp/ml) 0
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"3
S S
3 RS

IDTE + RSV (1076 cp/ml)
NTC

10} INTERFERING SUBSTANCES

The following interfering substances have been ev “No §i’gn.if_i.éant effect on the

<H5N1 Influenza A sample

Interfering Substances: En;ngenou,s% an {ng(o

Endogenous Exogenous
Human blood - Bactroban nasal
Mucin Flonase
' Nasonex
Astelin
anetinasal Sy

Neosynphrine

Mucin
UTM

11} METHOD COMPARISON ON CLINICAL SAMPLES
The purpose of this study is to estimate the sensitivity and specificity of the TNAA assay using qPCR
as the comparator (predicate method).

Positive clinical samples were unavailable for H5N1 Influenza A. However, 100 negative samples
obtained from Fostering Tech Medical. Nasal swab samples were taken from a range of individuals of

both sexes and various ages.
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Clinical Positive
(qPCR)
NumPositive N/A
Total N/A
Percent N/A

12} FINAL RECOMMENDATIONS ,
The assay for H5N1 Influenza A was found to me
exclusivity, cross-reactivity, specificity, and %‘ré‘si's-t&
samples were tested and compared to
reliably detects H5N1 Influenza A. Thé""‘a,uu
duration of 47 minutes as determineq by ROC

: 5N1 Iﬁfluenza

cision, carryover, inclusivity,
Substances. Negative clinical

A assay specifically and

[E+5 cp/ml with a recommended assay
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13} APPENDIX

oo sess e
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i S :
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B coonaan R e
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Betection Time (mir)
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nfiuenza A TNAA Validation Report
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¥
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FRTES
FEEER
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ienza A TNAA Validation Report

Detection Time (min}

Carryover H5N1 cutoff=47.0

NN A A AR AR NS AR AR, AN, A AR, AR AN AN

Sample
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1 Influenza A TNAA Validation Report

Inclusivity H5N1 cutoff= 47.0

3

Deatection Time {(min}

iy

AR
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nfluenza & TRNAA Validation Report

Exclusivity H5N1 cutoff= 47 0
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uenza A TRNAA Validation Report

Cross Reactivity 1 H5N1 cutoff=47.0

Detaction Time (min}
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Influenza & TRAA Validation Report

Specificity 1 H5N1 cutoff= 47.0

Detection Time (min)

ooy

WS s

A RO
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Clinical H8N1 cuteff= 47.0
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A TRAA Validation Repo

Clinical Samples TNAA Treatment NumpPositive
100 cp/ul |
5ng hgDNA
Neg 001
Neg 002
Neg 003
Neg 004
Neg 005
Neg 006 . ™.
Neg 007

Wi Wwiw wiw wiw

(%)

w

.....................................................................

Neg 016

Neoc D17
INCH UL/

Neg 018
Neg 019
Neg 020
Neg 021
Neg 022
Neg 023
Neg 024
Neg 025
Neg 026
Neg 027

]

o

(voRg VNI oo Ea ROV G SUNRE OOl NUVEE: S NUECHE G:f NUSRE SS. NEN]

ol Holl o ol o Jolf o ol o Joll o
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A TNAA Validation Repo

Neg 031

Neg 032

Neg 033

Neg 034

Neg 035

Neg 036

Neg 037

Neg 038

Neg 039

Neg04e

cooooooooo T oo

w

Neg 049

Neg 050

Neg 051

Neg 052

o o Joh ol o) =/ o} o ol « Jol ol Joli of 3

Neg 053

@

Neg 054

Neg 055

Neg 056

o o

Neg 057

Neg 058
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NI N NN I N DN i W
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enza A TRNAA Validation Re

Neg 093
Neg 094
Neg 095
Neg 096
Neg 097
Neg 098
Neg 099
Neg 100
Neg Ctrl
NTC -
Pos Ctrl
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Enterobacter aerogenes

1) PURPOSE

This report includes relevant information about the tar,gvetf
primers and selected targets designed for the detection of
assay performance, and recommendations fqy future ass

rganism, a det_;_a___iledi escription of the
summary of the validation

2} BACKGROUND

infections). Dlstressmgly,
plasmids (e.g. KPC),

aerogenes result from specific antibiotic treatments, venous catheter insertions, and/or surglcal
procedures. E. aerogenes is generally found in the human gastrointestinal tract and does not generally
cause disease in healthy individuals. It has been found to live in various wastes, hygienic chemicals, and
soil.

This report describes the nucleic acid amplification test developed to detect Enterobacter
aerogenes. A conserved region of the bdh metabolic gene was chosen as a target as it shows 99%
conservation within £. aerogenes and only 84% with closely related Klebsiella pneumoniae.
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£ "erobacter

in the appendix.
Primer sequences are:

Enterobacter aerogenes : CC GCTC'ITI’CGAGGCGA

ACGGAGTGGGGGCGGA'ITA

4} LIMIT OF E“WT?I&.XW?\ “
The purpose of this st in e limit of detection (LOD) for the Theranos TNAA assay.

The assay 'e.l__:i,.,v,:bly detected 19,020 CFU/mI of Enterobacter aerogenes in about 33.8 minutes, as
shown below. The 33.8 minute assay cut-off time was determined by ROC analysis. The assay was
performed seven times. Reactions with and without template (NTCs or Non-Templated Controls) were
run in eight replicates each.

LOD Sample CFU/mi MMIA\IAHmPosmve Total Percent
100X LoD 19802027 CFU/ml 56 56 100
10X LOD 190,203 CFU/ml 56 56 100
1X LOD 19,020CFU/mI : 55 56 98
NTC 0 56 0
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5} REPRODUCIBILITY/PRECISION

The purpose of this experlment is to determine the precmon of th ¢

Precision LOD | Sample CFU/ml Percent
ax i op 57,061 CFU/ml 100
1X LOD 19,020 CFU/mit. | 100
0.1X LOD 1,902 CFU/mi 33
NTC. ™. . 2

6) CARRYOVER

IO MmMm| 0 o w|>
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1,902,027 CFU/mI
19,020 CFU/ml

16

Total

Carryover Samples _ NumPositive

16

16

NTC

7} INCLUSIVITY/EXCLUSIVITY

The assay for Enterobacter aerogenes was tested t

and exclusivity. Various
rance. The assay was also
close relatives.

sseach, while human genomic DNA

for NTC reactions. The TNAA method

NumPositive Total Percent

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

4 4 100
4 4 _1eo
4 ¢ 100
r erobacter aerogenes’ CDC 120-75 (106 cp/ml) 4 4 100
Enterobacter aerogenes IFO 12010 (1026 cp/mb) 4 4 100
Entero-t_)__a-c__ter--ae:_r_fogenes MULB-250 (1076 cp/ml) 4 4 100
Enterobacter aerogenes NCDC 819-56 (1076 cp/mi) 4 4 100
hgDNA (200ng/ml) 0 8 0
NTC 0 12 0
Exclusivity Samples NumPositive | Total Percent
3 3 100
0 8 0
0 8 0
NTC 0 8 0
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8} CROSS-REACTIVITY P

The cross-reactivity of the assay was tested against a panel of orgam

viral or bacterial loads. The table below summarizes the geho
obtained. All potentially cross-reactive organisms were testec
were tested in nine replicates. The TNAA assay was
organisms. ;

Cross-reactivity Samples ™
_AlCalifornia/7/2009 H1N1 novel (10"8

Acinetobacter baumannii (1047 cpi,mlf
Adenovirus (1026 op/ml)

+ NumPositive

umoniae (106 cp/m
sneumoriiae. (1027 cp/ml)
ia meningitidis (1 027 cp/mb

Pseudomonas aeruginosa (1027 cp/ml)
Serratia.marcescens (1087 cp/ml)
_Staphylococeus aureus MSSA [DmecA] (107 cp/ml)
Streptococcus agalactiae (1027 cp/ml)
Streptococcus pneumoniae (1027 cp/mb)

Streptococcus pyogenes (1077 cp/ml)

coocoooocoonococodooooo

Wik Wi W D OiW W Ww
(ol = ol o (e} o Jo} o
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ymbined with the off-target organism. The
n viral/bacterial loads in clinical specimens.

Specificity’ Samples

‘NumPositive

Total = Percent

A baumanni (10*\7 cpz’ml)

2

N

+Flir-B/RUssia/69 (1046 cp/ml)

: aer'o“+ IDTE

. aero+ K oxytoca (1047 cp/ml)

. aero + K. pneumoniae (10”6 cp/ml)

. aero'+ K. pneumoniae (1077 cp/ml)

. aero + N. meningitidis (1047 cp/ml)

. aero + P. aeruginosa (107 cp/ml)

. aero + S. agalactiae (1077 cp/ml)

. aero + S. aureus (1077 cp/ml)

. aero + 8. marcescens (107 cp/iml)
. aero + S. pneumoniae (107 cp/mi)

mmmmmmmmm rnmrnm

.aero + S.pyogenes (107 cp/ml)

NTC

QININ PN NP PPN NOGN RN ENDNNDDN

COPIINIRNIIN N BIPDNIN NN DNDNDN
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10} INTERFERING SURSTANCES ;
The following interfering substances have been evaluated to'}
performance of the TNAA assay. The interfering substances :
sample prep at both 10% and 0.1% of the total reaction by volum

¢t on the

Interfering Substances: Endogenous and Exogepqﬁg. :

Endogenous Exogeﬁous -
Human blood L. CBactrobannasal
Mucin Flonase

Human genomic DNA Lot . Nasonex
Astelin
_.Anefrin Nasal Spray
Neosynphrine

ZiCam Allergy Relief nasal ge

)

The pur

s-study is to estimate the sensitivity and specificity of the TNAA assay using qPCR
predicate method).

as the comparatot

The following clinical samples were tested: 50 positive samples and 100 negative samples obtained

from Fostering Tech Medical. Both coproculture and serum samples were taken from a range of
individuals of both sexes and various ages.
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-
7%

TNAA vs gPCR Contingency Table —
Positive
Positive 50
TNAA Negative 0
Total

Rercent .. *.
Estimated Sensitivity 100% 100%
Estimated Specificity: ™ ~100%. 100%
Based on a Prevalence-of 33%

Positive Predictive Value 100%
Negative Predictive:Valu W 100%

is 19,020 CF with a recommended assay duration of 34 minutes as determined by ROC analysis.
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13} APPENDIX

Qgtedion Tim_e {min}

LOD Enterobacter aerogenes cutoff= 33.8

b ] ‘oocses
il oot
e e
AR
-~ R
i
]
CFU/mi
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Mycobacterium tuberculosis

1} PURPOSE
This report includes relevant information about the target
primers and selected targets designed for the detection of thlsno
assay performance, and recommendations for future assay ex

23 E%AC%((E ROUND

J00sites. The M. tuberculosis com plex
an pathogen), M. bovis (cattle pathogen,

tubercufosrs complex but not in other related species. It
A nudelc acid amplification test was developed to detect MTb

IR w%\é

E &»x?"x

Tween, 0.8 M betaine, l 4 mM dNTPs, 2 uM Syt059 0.8 uM RLX1445 primer and 0.8 uM RLX1446 primer,
20 units Bst polymerase, and template at the noted concentration. The reactions were run at 562C for

60 minutes. Summarized data will follow below while detailed experimental data can be found in the
appendix. Primer sequences are:

Mycobacterium RLX1445 TGAAAGACGATGTGTACTGAGATC
tuberculosis RLX1446 CGTCTTTCACAACAAGAAGGCGTA
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4} LIMIT OF DETECTION

The purpose of this study is to determine the limit of detectlon (LOD)

performed eight times. Reactions wn
run in eight replicates each.

The poF‘po e

berculosis in about 34.8 minutes, as
rmined by ROC analysis. The assay was

FY/PRECISION

LS . NumPositive  Total = Percent

30,097 CFUImI 64 od L
> 3:010°CFU/mI 64 64 100

301 CFU/ml 64 64 100
CiNTe 0 64 0

experiment is to determine the precision of the assay, percent positive and

negative at three detectlon limits: high-negative (0.1X LOD=30 CFU/ml), low-positive (LOD=301 CFU/ml),

and high- p05|t|ve (3X LOD=903 CFU/ml).

The assay was performed six times. Reactions with and

without template (NTCs or Non-templated Controls) were run in eight replicates each.
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Precision LOD

3XLOD

1XLOD

0.1X LOD

&) CARRYOVER
The purpose of this experiment is to determine th
plate

adjacent to negative reactions. The nucleic ac
30,097 CFU/ml), low-positive (1X LOD=801.
arrayed in alternating rows of eight replic )

arryover of positive samples
from high-positive (100X LOD =

. and: no E"eg_nﬁilated controls (NTCs) which are

+

I|o|m|mio|a)l

Carryover Samples ' NumPositive Total Percent
30,097 CFU/ml ' 16 100
301 CFU/mi 16 100
NTC 438 0
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All inclusive strains of M. tuberculosis were tested in eught 2
total replicates for NTC reactions. The TNAA method Su ssfull
strains including M. bovis which is part of theutuberculo )

Inclusivﬁy Sambiés"’“-- NumPositive | Total Percent

Mycobactenum tubercuI05|s H37Ra (1 0"6 cp/ml) 8 8 100

8 8 100

......... 8 8 100

8 8 100

8 8 100
0 16 0

_Exclusivity Samples NumPositive Total Percent

Mycobactenum abscessus TMC 1543 (1076 cp/ml) 0 8 0
I\/lycobactenu___m».::abscessus K.K. (10”6 cp/ml) 0 8 0
Mycobacterium abscessus SSC 210 (1076 cp/ml) 0 8 0
Mycobacterium avium K-10 (1046 cp/mi) 0 8 0
Mycobacterium gastri W-417 (1046 cp/ml) 0 8 0

Mycobacterium tuberculosis (1026 cp/ml) 8 8 100
NTC 0 16 0
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8} CROSS-REACTIVITY P

The cross- reactlwty of the assay was tested against a panel of orgams

relevant viral or bacterial loads. The table below summarizes th
results obtained. All potentially cross-reactive organisms we
and the positive control were tested replicates of four '
with any non-target organisms.

Cross-Reactivity Samples™. = == NumPos
Adenovirus (108 cp/ml) v _ .

fi o o]

Candida albicans (108 cp/mil)"
E. coli (1028 cp/ml)
hgDNA (200ng/ml)
? 0”8 cp/ml)

F’seudomonas aeruglnosa (1 0'\8 cp/ml)
us aureus-(1 0"8 cpiml)
Streptococcus pyogenes 'g1”0"8 cp/mb)

coocoro0O0OT
00 is s O® oo o
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The specificity of the assay was tested against a panel
potential contaminants in Mycobacterium tuberculosis samples
carried though the sample preparation protocol. These organism:

2 .
2
1. tb + Influenza A/California/7/2009 (HIN1 novel) (108 cp/mi) 2 2
.1b * Influenza ia/69 (1076 cp/ml) 2 2
M. tb + Klebsiella prieumoniae (106 cp/ml) 2 2
M. tb + Pseudomonas aeruginosa (107 cp/ml) 2 2
M. tb + Staphyiococcus aureus MSSA (DmecA) (1027 cp/ml) 2 2
M. tb + Streptococcus pyogenes (1047 cp/ml) 2 2
NTC 0 2 0

10V INTERFERING SUBSTANCES
The following interfering substances have been evaluated to have no significant effect on the
performance of the TNAA assay. The interfering substances were added to Mycobacterium tuberculosis
sample prep at both 10% and 0.1% of the total reaction by volume.
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Interfering Substances: Endogenous and Exogenous. .

Endogenous

Human blood

Mucin

Human genomic DNA

Exogenous

<, Bactrobannas

Flonase

. 'As'te!in .
efrin Nasal Spray

Neosynphrine

apoRub coygh suppressant

ZiCam Allergy Relief nasal gel
“ Mugin

UTM

TNAA vs qPCR Contingency Table qPCR
Positive Negative | Total
Positive 50 0 50
TNAA Negative 0 100 100
Total 50 100 150
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Percent 95%Conf|denc N
Estimated Sensitivity 100% 93%

Estimated Specificity 100% 96%

Based on a Prevalence of |
Positive Predictive Value
Negative Predictive-Value

12} FINAL RECOMMENDATIONS

ity, and resistance to interfering substances. Positive and
cd’rppared to a predicate method. The Mycobacterium
detects Mycobacterium tuberculosis. The assay limit of
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tuberculosis TNAA Validation Report

13} APPENDIX

LOD Mycobacterium tubsrculosis (MTB) cutoff= 34.8
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Inclusivity/Exclusivity Mycobacierium tuberculosis (MTB) cutoff= 34.8
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Detection Time (min}
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e Iy ©

oo ocio oioiocoi b

NN NN NN NN N

BN NN IR N I N BRI N BN TN NN

@ Hwll o Joll o Jel o Jeoll o ol o el

=
D
lije]
o
o)
j@n ]
@

Theranos Confidential Page { PAGE } of { NUMPAGES }

Any retransmissions, reproductions, dissemination or other use of these materials by persons or entities other than the intended recipient is
prohibited. This document supersedes all earlier or previous documents unless approved in writing.

Trial Exh. 20461 Page 121

Confidential THPFMO0004113758



Document Number: TNAA_Val 001

Revision: Final

Effective Date: Dec. 9, 2013

sreiiiosis TRIAA Validation §

=8

Neg 061

Neg 062

Neg 063

Neg 064

Neg 065

Neg 066

Neg 067

L INR Sy

Neg 068

Neg 069

Neg 070

Neg 071

Neg 072

Neg,

073 .

Ccooooooodo o

NORIN NN N N N

Neg 082

Neg 083

Neg 084

Neg 085

Neg 086

o oo oooooooo o oioo

Neg 087

Neg 088

Q

Neg 089

o o

Neg 030

Neg 091

)

NIRIINI BN IR N NN RN NN N

OO0 OID O0OiI0 OO 0o O

Theranos Confidential

Page { PAGE } of { NUMPAGES }

Any retransmissions, reproductions, dissemination or other use of these materials by persons or entities other than the intended recipient is
prohibited. This document supersedes all earlier or previous documents unless approved in writing.

Confidential

Trial Exh. 20461 Page 122

THPFMO0004113759



Document Number: TNAA_Val 001

Revision: Final

Effective Date: Dec. 9, 2013

sreiiiosis TRAA Validation B
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Pos Ctrl 2
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Staphylococcus aureus

1} PURPOSE
This report includes relevant information about the target
primers and selected targets designed for the detection of thlsno
assay performance, and recommendations for future assay €

2} BACKGROUND

aureus appears as
yellow colonies. |

Journal of CIinicé"l'""l"ﬁvestigation, 40(1), 23

3} SUMMARY OF PERFORMANCE DATA

the valid'étion

Theranos developed a Theranos Nucleic Acid Amplification (TNAA) assay specific for Staphylococcus
aureus. The Nucleic Acid Amplification reactions contained 1x Nucleic Acid Amplification buffer (20 mM
Tris Acetate, pH 7.9, 50 mM Potassium Acetate, 10 mM Magnesium Acetate and 1mM DTT), 0.08%
Tween, 0.8 M betaine, 1.4 mM dNTPs, 2 uM Syto59, 0.8 uM RLX1449 primer and 0.8 uM RLX1450 primer,
20 units Bst polymerase, and template at the noted concentration. The reactions were run at 562C for
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P
,//4’
4
it

60 minutes.
appendix.

Primer sequences are:

Staphylococcus aureus

4} LIMIT OF DETECTION

RLX1449

Summarized data will follow below while detailed expe:r-i-m-e_n__tal dat

RLX1450

dinthe

me for-distinguishing positives and negatives determined

by the R package, pROC.

) Samples NumPositive | Total = Percent
“. 100X LOD = 214,200 CFU/m| 64 64 100
10X LOD 21,420 CFU/m| 64 64 100
1xLOD 2,142 CFU/ml 64 64 100
NTC 0 64 0
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5} REPRODUCIBILITY/PRECISION e
The purpose of this experiment is to determine the precmon of th -positive and
negative at three detection limits: high-negative (0.1X LOD= ’

CFU/ml), and high-positive (3X LOD=6,426 CFU/ml). The assay was pe

Precision LOD Sample | NymPosntlve . Total . Percent
3X LOD 6426 CFUml =~ 72 2 @ 100
1x LOD 2,142 CFUMml & 071 72 99
0.1X LOD 214 CFU/ml 37 72 51

6) CARRYOVER

IO MmMm| 0 o w|>
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7} INC

214,200 CFU/mI

2,142 CFU/ml

NTC

LUSIVITY/EXCLUSIVITY

Carryover Samples _ NumPos

ISivi A NumPositive Total Percent
HDE288 (106 cp/mi) 8 8 o
A HFH=30364(10%6 cp/ml) 8 8 100
MRSA M10/0148 (1026 cp/ml) 7 7 100
MRSA'M10/0148 (10"6 cp/ml) 1 1 100
“ MRSA Mu50 [NRS1] (1026 cp/ml) 8 8 100
MRSA NYBK2464 (106 cp/ml) 8 8 100
NTC 0 8 0
S. aureus FDA 209 (10*6 cp/ml) 8 8 100
S. aureus NCTC 8530 [S11] (1076 cp/ml) | 8 8 100
S. aureus PCI 1158 (8.57 * 10"5 cp/ml) ‘ 8 8 100
S aureus Rose (10 cp/mh) 8 8 100
S. aureus TCH959 (10”6 cp/ml) 8 8 100
8. aureus Wood 46 (1076 cp/ml) 8 8 100
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T ECE IR Y

us TRIAA Validation Re

8} CROSS-REACTIVITY

viral or bacterial loads.
obtained. All potentially cross-reactive organisms were tested

positive control were tested replicates of four. The S aureuv assay di

with eight out of eight Flu B reactions. A second cro
three additional Influenza B strains. This follv / ;
between the S. aureus assay and Influenza..
contamination in the original Flu B lysate.”
react with any non-target organisms.

The cross-reactivity of the assay was tested against a panel of orgam

The table below summarizes the geno

S\M\\\\E)\(perlment 1: Cross-rea;_:;,ivity Samples.” umPositive | Total
_ Adenovirus (2*10"8 cp/ml) 0
0
......... 0 5
8 8 ...100
hgDNA (200ng/mi) - 0 8 0
NTC 0 4. 0.
P, aeruginosa (10°8.cp/ml) 0 8 0
i 8. aureus (105 cp/ml) 4 4 100
“Sraureus (1078-cp/ml) 8 8 100
0 8 0

S. pyogenes (10”8 cp/mi)

Experiment 2: Cross-Reactivity Samples NumPositive Total Percent
Influenza B/Lee/40 (1028 cp/mb) 0 8 0
0 8 0
0 8 0
1 16 6
8 8 100
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9)

The specificity of the assay was tested against a panel
potential contaminants in Staphylococcus aureus samples and wh,
though the sample preparation protocol. These organismsv-v“m

Staphylococcus aureus at clinically relevant loads. Th
tested and the results obtained. All organlsms comblne

The results below show that thi
organisms that may be found in the sa
tested S. aureus target at 10X LOD (214 20
target nucleic acid concentratlon refle t

NumPositive . Total

0
2 2
2 2
. au 2 2
. aureus + E coh (1 O"7 cp/ml) 2 2
. aureus + Flu-A/H1N1 novel (108 cp/ml) 2 2
S. aureus + Flu B (106 cp/ml) 2 2
" Suaureus + hgDNA (200ng/ml) 2 2
8. aureus + IDTE 2 2
S. auréus + K. pneumoniae (106 cp/ml) 2 2
S. aureus + P, aeruginosa (1027 cp/ml) 2 2
S. aureus + S. aureus (1047 cp/ml) 2 2

10} INTERFERING SUBSTANCES

The following interfering substances have been evaluated to have no significant effect on the

performance of the TNAA assay. The interfering substances were
sample prep at both 10% and 0.1% of the total reaction by volume.

added to Staphylococcus aureus
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Interfering Substances: Endogenous and Exogenous. .

Endogenous

Human blood

Mucin

Human genomic DNA

Exogenous

Flonase

~Anefrin Nasal-Spray

Neosynphrine

“VapoRub

igh suppressant

ZiCam Allergy Relief nasal gel

Mucin

UTM

range of indi

TNAA vs gPCR Contingency Table — qPCR.
_ Positive Negative Total
Positive 50 0 50
TNAA Negative 0 100 100
Total 50 100 150

Percent 95% Confidence Interval
Estimated Sensitivity 100% 93% 100%
Estimated Specificity 100% 96% 100%
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Based on a Prevalence of

Positive Predictive Value

Negative Predictive Value

12} FINAL RECOMMENDATIC
The assay for Staphylococcus
inclusivity, cross-reactivity, specificity, and" Ssist
clinical samples were tested and compared .
specifically and reliably detects 5tqﬁhyﬁ "'Eo,gcus“ ur.
a recommended assay durat'io,'ni'of :

Th'e éssay limit of detection is 2,142 CFU/mi with
nutes.as determined by ROC analysis.
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c1is aureus TRAA Validation Report

LIRS

13} APPENDIX
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